Though sclerin (SCL) only slightly inhibited the activity of pyruvate kinase (PK) in crude extract of Candida utilis, markedly repressed the level of that in the growing cells in a glucose medium. The repression of PK was largely recovered by 2, 4-dinitrophenol (DNP), and SCL rather raised the level in the cells growing on gluconate.
It has previously been shown that sclerin (SCL) stimulates amino acid incorporation into the protein fraction with enhancing the formation of aminoacyl-tRNA, in mouse liver tissues.1) Synthetic process such as the formation of aminoacyl-tRNA requires a compensation for the adenylate energy con sumed. If the main effect of SCL is involved in the aminoacyl-tRNA formation, SCL must have a close connection with carbohydrate metabolism, too.
Pyruvate kinase (PK) plays a key role on ATP-regeneration in the carbohydrate meta bolism. Such function of PK may have a correlation with the above effect of SCL. It is known that the activity of PK from some microorganisms is modulated by energy charge. 2) In this paper, the effect of SCL on the re gulation of PK through energy charge is in vestigated with Candida utilis and rat liver.
MATERIALS AND METHODS
Microorganisms, and preparation of enzyme solution. of PK was very low, and SCL had little effect. Also, there was no parallelism between the level of PK and cell growth.
2) Activity of PK extracted. As shown in Table II , SCL only slightly inhibited the activity of PK from Candida utilis. Both FDP and F6P had no effect. With the effect of FDP, similar results had already been reported by Gancedo et al.10) Among adenylates, the effect of ATP was noticed which lowered the relative activity to a) Activity (It moles of NADH oxidized/g fresh weight of liver/min). b1) , b2), b3) Variance of control value depends on a seasonal variation in PK level. Experiment on b1) was performed in November, and that on b2) and b3) was done in March and January, respectively. 3) Regulation of PK in liver slices. As shown in Table V , the thickness of liver slices and nutritional condition of rats greatly influenced the effect of SCL on regulation of PK in the liver slices. SCL repressed both the level of PK in 0.3mm slices which were prepared from the rats fed normally and rats starved for 2days, but rather raised the level in 0.5mm slices which were prepared from the rats fed normally specifically. PK by SCL in the latter suggests the stimula tion of glycolysis, where FDP stimulates the activity of PK, as described above. In this case, DNP had little effect. This experiment was repeated three times and similar results were obtained.
4) Oxidative phosphorylation. From the 0.3mm thick liver slices incubated as the above, mitochondrial suspensions were pre pared respectively, and their oxidative phos phorylation activity was compared. As shown in Table VI , the activity of mitochond ria from the slices incubated with SCL was higher than control, and maintained a high P/NADH (oxidized) ratio. While, that of mitochondria from the slices incubated with DNP was lower than control. When SCL and DNP were combined, the effect of SCL was counteracted by DNP, and SCL rather in creased the reverse effect on maintenance of the mitochondrial activity. Gancedo et al.10 ) that though FDP had no effect, its intermediary metabolite by glycolytic pathway has a role on the induction of PK in Candida utilis.
With the regulation of PK in liver, many works have hitherto been accomplished about hormones or dietary conditions.9,14,19) Car bohydrate rich diet is known to raise the level of PK in liver. It is of interest that SCL more obviously represses the level of PK in the liver when rats are fed on the sucrose diet than on the routine diet, as shown above. The effect of SCL must influence the hormonal regula tion of hepatic glycogenesis and glycogenoly sis, which in turn causes a change in the balance of the anabolism and catabolism. Though growth can occur only at a high energy charge,18) it may be injurious to elevate the energy charge excessively. It is note worthy that administration of SCL for a long period gradually lowers the level of PK even though its amount is fairly small, as shown above.
The fact that SCL rather raises the level of PK in 0.5mm thick liver slices, as observed above, may due to its abnormal physiological condition where oxygen supply is insufficient.
There is a close relation between the effect of SCL on the oxidative phosphorylation activity per se and on its maintenance in liver slices. Also, though the combination of SCL and DNP represses the NADH-oxidation, does not change the P/NADH (oxidized) ratio, as shown above. SCL appears to stabilize a mitochondrial structure needed for the coupling action of oxidative phosphory lation. For further elucidating the mechanism of the SCL-effect on oxidative phosphoryla tion, studies on the combination with other various uncouplers or hormones may be necessary.
